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SUMMARY

On November 29, 2003, a 31-year-old male
volunteer firefighter (thevictim) died whilefightinga
basement firein aresdentia structure. Thevictim
and another firefighter werein thebasement applying
water tothefireonthecelling. A Deputy Chief inthe
basement reported to Incident Command that the
fire was knocked down and requested ventilation.
A positive pressure ventilation fan (PPV) was arted
at the front door as the basement windows were
vented. Suddenly, thick black smokefilled theentire
basement area asthe hoseline became covered by
debris faling from shelving in the basement. The

Incident Site

Deputy Chief caled for aMayday ashewasrunning
out of air just after he told the crew to exit the
basement. Hewas assisted from the structure, fell
unconscious, and was rushed to a hospital. The
victim's rescue, however, was hampered by the
heightened fire conditions. Thevictimwasrecovered
approximately 1 %2 hourslater and transported to a
local hospital where he was pronounced dead.
NIOSH investigators concluded thet, to minimizethe
risk of smilar occurrences, fire departments should:

develop and implement standard operating
procedures (SOPs) addressing emergency
scene operations, including specific
proceduresfor basement fires

ensure that ventilation is closely
coordinated with the fire attack

ensure that a Rapid Intervention Team is
in place before conditions become unsafe

develop and coordinate pre-incident
planning protocols with mutual aid
departments

The FireFighter Fatality | nvestigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the program isto determinefactorsthat cause or contribute
to fire fighter deaths suffered in the line of duty.
Identification of causal and contributing factors enable
researchers and saf ety specialiststo develop strategiesfor
preventing future similar incidents. The program does not
seek to determinefault or place blame on fire departments
or individual firefighters. To request additional copies of
this report (specify the case number shown in the shield
above), other fatality investigation reports, or further
information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
or call toll free 1-800-35-N1 OSH
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implement joint training on response
protocols with mutual aid departments

Additionally,

Municipalities should establish one central
dispatch center to coordinate and
communicate activitiesinvolving unitsfrom
multiple jurisdictions

Municipalities should ensure that
companies responding to mutual aid
incidents are equipped with mobile and
portable communications equipment that
are capable of handling thevolume of radio
traffic and allow communications between
all responding companies within their
jurisdiction

INTRODUCTION

On November 29, 2003, a 31-year-old male
volunteer firefighter (thevictim) died whilefightinga
basement fireinaresidentia sructure. On December
1, 2003, the U.S. Fire Administration (USFA)
naotified theNationd Ingtitutefor Occupationd Safety
and Hedlth (NIOSH) of thefatdity. On January 12,
2004 through January 15, 2004, three Safety and
Occupationa Health Specidists from the NIOSH
Divison of Safety Researchinvedtigated theincident.
Mestingswere conducted withthe State FireMarshd,
Deputy State Fire Marshd, representativesfrom the
State Fire Marsha’ s Office, arepresentative from
the State' s Fire Chiefs Association, arepresentative
from the State's Fire Service Commission, and
representativesfrom the State Critical Incident Stress
Debriefing Team. Interviewswere conducted with
officers and fire fighters who were at the incident
scene. The NIOSH investigators reviewed the
victim’ s training records, drawings of the building,
and a career department’s dispatch tapes. The
victim’s department did not have written standard

operating procedures (SOPs) or dispatchtapes. The
incident Stewas visited and photographed.

Department
Thisvolunteer fire department has 22 uniformed fire

fighters in 2 stations. It serves a population of
approximately 7,500 in an area of about 28 square
miles. Volunteer firefightersare paid an hourly rate
whileon duty.

Traning

The State where the incident took place has no
minimum training requirementsfor firefighters. The
victim had more than 3 years of experienceand had
successfully completed numeroustraining courses
such as. Fire Fighter I, first responder, search &
rescue, self rescue, emergency medical technician,
and pumpsand hydraulics.

Building Informetion

Themain structurewas a2-1/2 story wood balloon-
frame residence with a basement. It was built in
1900 and had since been divided into five separate
living units. The basement areawas sectioned off
into rooms by cabinets and shelving with debrisand
variousmateridsthroughout. Itisbeievedthecelling
inthe basement was asuspended ceiling sysemwith
12-inch by 12-inch compositetiles stapled to agrid
of wood furring strips.

In 1986, there were two additional 1-1/2 story
wood-frame units attached to the rear of themain
structure. Each of the seven units had their own
natura gas meters.

The building had 5,378 square feet of living space.
Theres denceswere equipped with smoke detectors.

Westher
The National Weather Service reported that the
windsat theregional airport gpproximately 10 miles
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from the incident scene averaged over 26 mph
between 0300 and 0500 hours with gusts of over
42 mph. The temperature was in the upper 30's
with scattered light rain showers.

Unitsfor Initid Alarm

Inthisincident, aminimum of four volunteer and two
career fire departments were dispatched; however,
only those units directly involved in operations
preceding the fatal event are discussed in the
investigation section of thisreport.

Victim' sDepartment

Personally Owned Vehicle (POV) (Captain[C1])
POV (Deputy Chief [IC])

Engine 4 (Officer, driver/operator, firefighter)
Ladder 1 (Officer, driver/operator, firefighter)
Rescue 1 (Victim, Fire Fighter #1)

Engine 2 (Officer, driver/operator)

Mutua Aid Departmentsfor Initid Alarm

Engine 6 - Career (Deputy Chief [DC], driver/
operator, Fire Fighter #2, Fire Fighter #3)

Engine5 - Volunteer (Officer, driver/operator, 2fire
fighters)

POV —Volunteer (Chief [C2])

Ladder D1 - Career (Officer, driver/operator, 2 fire
fighters)

INVESTIGATION

On November 29, 2003, a 31-year-old male
volunteer firefighter (thevictim) died whilefightinga
basement fire in a residential structure. At
approximately 0334 hours, theloca police dispatch
received a call of a structure fire in a residential
occupancy, and dispatched the local volunteer fire
department which included Engine 4, Engine 3,
Engine 2, Ladder 1, and Rescue 1. Engine 3 (E3)
was out of service due to mechanical failure;
therefore, thevictim and Fire Fighter #1 responded
in Rescue 1 (R1).

A Captain (C1) wasfirsttoarriveonthe sceneinhis
personally owned vehicle (POV). He entered the
front door to investigate and radioed the Incident
Commander (IC), who was en route, that they had
aworking fire with heavy smoke coming from the
basement. At gpproximately 0340 hours, thelCwas
notified by dispatch that Engine 3wasout of service.
ThelCimmediately told the dispatch to have Engine
6 (E6) respond for mutual aid from aloca career
department. Note: There were no alarm
assignments or “ Alarm Cards’ for the units
dispatched. The IC had to decide on the
fireground the units and departments that he
wanted to respond to theincident.

Upon arrival at the scene, the IC was told by C1
that everyone was out of the residence. At
gpproximately 0343 hours, the | C called dispatch to
request mutual aid from Engine 5 (E5), avolunteer
company. Asthe|C and C1 were beginning their
exterior size-up, E6 caled thelC to request orders.
Note: The career department could only
communicate with the IC on the radio in their
apparatus. Their portableradiosoperated ona
different frequency than the department for which
they were providing mutual aid. Engine 6 was
now thefirst due pumper, so the IC had them report
to the front of the structure upon their arrival at
approximately 0344 hours. As the IC proceeded
around the B-sde of the gtructure, it was determined
that they had aworking basement fire. Rescue 1
had arrived on the scene and the | C had aface-to-
face discussion with the Deputy Chief (DC) from
E6. It wasdecided to advancea 1 ¥+inch handline
into the basement to find and attack the seat of the
fire. Thevictim and Fire Fighter #1 received orders
to assist the crew from E6 to advance thelineinto
the basement.

TheDC proceeded insdethestructurewith athermal
imaging camera(TIC) to check conditionsand search
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for thefire. The conditionsonthefirst floor did not
require him to go on air. The DC could see down
the entire stairsleading into the basement. He donned
hisair mask ashewent down the narrow stairwell.
The hallway at the bottom of the stairs turned back
toward the center of the structure and it was lined
with paint canson shelves (See Photo #1). Vishility
wasdtill good in the basement at thistime. TheDC
opened a door to a room and there was minimal
heat asthe smoke banked down approximately 8to
10inchesbelow the ceiling. Thefirewasduggish
aong the ceiling coming from the C/D corner of the
structure (see Diagram). The fire was in the
suspended ceiling system overhead extending out
from the C/D corner. Note: This ceiling system
would allow thefireto spread and gasesto build
up undetected in the void space overhead.

The DC proceeded to the top of the stairs to
communicate his findings to the IC and met Fire
Fighter #2. Hetold Fire Fighter #2 that there was
not much fire and to send down the handline. The
victimand Fire Fighter #1 advanced the uncharged
handline down the stairs into the basement (see
Diagram). At approximately 0346, the DC cdlled
on hisdepartment’ sradio for thelineto be charged.
Thefirefightersencountered somepressureproblems
with the handline. The DC sent Fire Fighter #2 to
check for kinks and informed Fire Fighter #3, who
was stationed at the top of the stairs, not to send
anyone elsedown becauseit wastoo crowded. Fire
Fighter #2 found akink in the hosdine onthe stairs
and immediately restored pressure to the nozzle.
During thistime, themutua aid chief (C2) arrived on
the scene.

At gpproximately 0348 hours, Engine 5 (E5) arrived
onthescenefor mutua aid. TheLieutenant from E5
received ordersto placeapostive pressureventilation
(PPV) fan @ thefront door, leaveit in the off pogtion,
and conduct aprimary search onthethirdfloor. The
crew proceeded up the stairsand found light smoke

conditions on the second and third floors. During
thistime, thevictim and Fire Fighter #1 weretaking
turns on the nozzlewhilethe DC reported tothe IC
that the fire was knocked down and requested
ventilaion. Note: The DC had takenaradiofrom
FireFighter #1in order to communicatewith the
IC. Upon the DC's request, the mutual aid chief
(C2) started the PPV fan and walked around to the
B-side to check the conditions. Fire fighters had
aready started venting the basement windows on
B-dde. Light colored conversion smokeflowed from
thewindow confirming that they were hitting thefire
in the basement and the water was being converted
to steam.

At approximately 0350 hours the IC caled and
requested mutual aid from career department Ladder
1(LD1) toprovidearapid intervention team (RIT).
The Lieutenant from E5 called the | C to report al
was clear on thethird floor, but he did not receivea
response. Note: The Lieutenant’s volunteer
department had radios with channels that
included the same frequency asthe | C; however,
the Lieutenant did not have communication with
the IC due to his radio being on the wrong
channel. The smoke conditionsimproved asthey
opened thewindows on thethird floor. They could
hear the PPV fan. The crew was using a TIC
searching for extension, but could not find any inthe
attic area or knee walls of the third floor. Note:
Special attention was given to searching for
extension because the house was balloon-frame
construction.

Within minutes, C2 began waking back toward the
front of the structure. The smoke was now black
and was pushing from the basement windows. At
approximately the sametime, conditions deteriorated
asthick black smokewas pushing from under kitchen
cabinetson thethird floor located in the B/C corner.
Vighility was near zero on the third and second floors
asthey decided to exit and receive additiona orders.
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During thistime, thevictim and Fire Fighter #1 were
knocking thefiredown inthe basement. Thesmoke
garted to lift and visibility wasreturning just asthe
DC'slow air darm began to sound. TheDC gave
the TIC to one of thefirefighterson thenozzleand
Fire Fighter #1' sradio to Fire Fighter #2 as he began
to exit in order to change out his air bottle. The
conditions immediately got worse. Thick black
smokefilled the entire basement area. Note: Itis
believed that the crew in the basement was
operating between the seat of the fire and the
basement windows when the PPV fan was started
and the basement windows were vented (see
Diagram). Asthe DC was trying to exit, he had
difficulty finding the hosdline because it made aloop
inthe small hallway at the bottom of the stairsand
was covered by falen debris. Vishbility was now
zero as the heat conditions became more intense.
The DC told Fire Fighter #3 to abandon the
basement. Fire Fighter #1 and Fire Fighter #3 exited
the basement. The DC called for a Mayday at
gpproximately 0407 hours, and again twice at 0408
hours on his department’ s portable radio. With no
response and out of air, the DC manually activated
his persona alert safety system (PASS), removed
hisregulator and placed hisface next to thefloor to
try to breathe air. As he was crawling to find the
dairs, another firefighter asssted him outsde where
he fell unconscious and was rushed to a hospital
where hewas admitted for smokeinhaation.

The Lieutenant and two fire fighters from E5 had
just madetheir way down to thefirst floor whenfire
fightersexiting the basement stated thet afirefighter
was dtill in the basement. The crew from E5
immediately went to the basement. Onefirefighter
stayed at the bottom of the stairs asthe Lieutenant
and theother firefighter seerched for thevictim. The
Lieutenant yelled for thevictim to manually activate
his PASS with no response. They followed the
hosdline searching for the victim. Debriswasfdling
on them and debris covered the basement floor and

most of the hosaline asthey searched for thevictim.
Blue flames approximately two feet thick rolled
across the basement ceiling. Note: It isbelieved
that two of the gas meters began to fail at this
time due to the fire conditions. The Lieutenant
found the victim who requested assistance ashewas
trying to crawl without his mask. The Lieutenant
yedledtohisfirefighter for assstance. Thefirefighter
arrived within secondsto assist thevictim who was
now unresponsve. Thetwo had greet difficulty trying
to drag the victim to the stairs due to the mounds of
debris. Once they got the victim to the stairs they
both called for Mayday without any response. As
they wereattempting to movethevictimupthesairs,
the basement became engulfed in flames (see Photo
#2) and they wereforced to leave.

It was determined through aroll cal that thevictim
wasgtill inthebasement. Ladder D1 just arrived on
the scene when the IC activated them asthe RIT.
The RIT entered the structure and passed the E5
crew inthe halway on thefirst floor who informed
them that the victim was unresponsive and at the
bottom of the stairs. Once outside, the ES crew had
toimmediately removetheir gear whichwasonfire
dueto the extreme hesat conditionsthey endured as
they attempted to rescuethevictim.

The RIT proceeded about halfway down the
basement stairs. They weremet with extremely hot
conditions and zero vighility. Flames were rolling
acrossthe ceiling towards the stairway which was
actingasachimney. TheRIT wasusingaTIC, but
it would not register anything due to theintense heat
conditionsonthedairs. During thistimethelC had
called for an evacuation and sounded the air horns.

Fire conditionsin the structure became untenable.
Note: At least two gas meters in the basement
wer e compromised by thefireincreasing thefire
load (see Photo #3). Operations moved to
defensivetactics using master streamsuntil the gas
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was shut off and the fire could be controlled. The
victim wasrecovered at gpproximately 0630 hours,
placed in an ambulance, and transported to alocal
hospital where he was pronounced dead.

CAUSE OF DEATH
Themedical examiner reported the cause of death
as smoke and soot inhaation.

RECOMMENDATIONS/DISCUSSIONS
Recommendation #1: Fire departments should
develop and implement standard operating
procedures (SOPs) addressing emergency scene
operations, including specific procedures for
basement fires. 14

Discussion: Standard operating procedures (SOPs)
should be devel oped addressing emergency scene
operations. The SOPs for emergency operations
should cover specific operations such asventilation,
water supplies, and basement fires. Basement fires
present a complex set of circumstances, and it is
important that SOPs are devel oped and followed to
minimizetherisk of seriousinjury tofirefighters. The
importance of ventilation when attacking basement
fires cannot be overemphasized. Fire can quickly
spread upward into the structure causing potentia
problems such asaflashover, backdraft, or weskening
of the structure. Ventilation timing is extremely
important and must be carefully coordinated with both
fireattack and ventilation crews.  1dedly, ventilation
should occur just ahead of interior crews advancing
their hose lines. Properly ventilating the heat and
smoke from buildings can reduce the possibilities of
potentially hazardous situationsfor firefighters. The
firefighters performing ventilation tasks should bein
communication with thefirefightersattacking thefire
or entering the structure to coordinate their efforts.
The SOPs should beinwritten form and beincluded
in the overall risk management plan for the fire
department. If these procedures are changed,
gopropriatetraining should be provided to dl affected

members. Thedepartment involved in thisincident
did not have written SOPs at the time of the
investigation.

Recommendation #2: Fire departments should
ensure that ventilation is closely coordinated
with the fire attack. 2

Discussion: Chapter 10 of the Essentials of Fire
Fighting, 4th edition, states that “ventilation must
be closaly coordinated with fireattack.” To reduce
vertical extension, direct ventilation of the basement
during fire attack is necessary. This can be
accomplished inseverd ways. Horizonta ventilation
can be employed to vent heat, smoke, and gases
through wall openings such as doors and windows,
evenif thewindowsare below ground-level inwells.
Natura pathways such asstairways can aso beused
to vent the basement area provided the means used
to ventilate the heat and smoke do not place other
portions of the building in danger. Asalast resort,
the basement can be vented by cutting aholein the
floor near aground-leve opening such asadoor or
window. The heat and smoke can then be forced
from the basement through the exterior opening using
mechanica ventilation.

Forced ventilation introduces air at such great
volumes that it can cause the fire to intensify or
spread. In thisincident, the fire had already been
knocked down when ventilation was requested.
Horizontal ventilation was completed by knocking
out the basement windows on the B-side of the
structure. Horizonta ventilation doesnot releasethe
heat and smoke directly abovethefire; therefore, it
isimperativethat horizonta ventilationiscoordinated
with theinterior attack crew to ensurethat it doesn't
block their escape routes. The crew that was
operating inside the basement was between the
windows and the seat of thefire. When theforced
positive pressure ventilation took place, they were
inthedirect exit path of the products of combustion.
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Recommendation #3: Fire departments should
ensure that a Rapid Intervention Team is in
place before conditions become unsafe. 4

Discusson: A Rapid Intervention Team (RIT) should
be positioned to respond to every fire. The team
should report to the officer in command and remain

a thecommand pogt until aninterventionisrequired
torescue afirefighter(s). The RIT should haveall

the toolsnecessary to completethejob, e.g., asearch
rope, first-aid kit, and aresuscitator. The RIT team
should be comprised of fresh, wdll-restedfirefighters,
and be positioned and ready to respond when afire
fighter(s) isdown or in trouble. In thisincident, a
mutua aid company was called to provide RIT
sarvices, however, they did not arrive until after the
victim became trapped.

Recommendation #4: Fire departments should
develop and coordinate pre-incident planning
protocols with mutual aid departments.®

Discussion: NFPA 1620 providesguidanceto assist
departmentsin establishing pre-incident plans. Pre-
incident planning that includes agreements formed
by acodition of dl involved partiesincluding mutua
ad fire departments, emergency medical services
companies, and police, will present a coordinated
response to emergency Situations, and may save
vauabletime by amorergpid implementation of pre-
determined protocols.

Recommendation #5: Fire departments should
implement joint training on response protocols
with mutual aid departments.®

Discussion: Mutual aid companies should train
together and not wait until an incident occurs to
atempt to integratethe participating departmentsinto
afunctiona team. Differencesin equipment and
procedures need to beidentified and resolved before
an emergency occurswherelivesmay be at stake.

Procedures and protocol sthat arejointly developed,
and have the support of themgjority of participating
departments, will greatly enhanceoverall safety and
efficiency on the fireground. Once methods and
procedures are agreed upon, training protocols must
be devel oped and joint-trai ning sessions conducted
to relay appropriate information to all affected
department members.

Inthisincident, aminimum of four volunteer and two
career fire departments were on the scene.
Coordination of fireground effortswould have been
enhanced if protocol planning, communication
procedures (such as radio frequency/channel
selection), and training had taken place among mutud
aid departments.

Additionally,

Recommendation #6: Municipalities should
establish one central dispatch center to
coordinate and communicate activities
involving units from multiple jurisdictions.*’

Discussion: An effectiveradio communication system
isakey factor in fire department operations. The
communication system, or central dipatch center, is
usad for receiving notification of emergencies, derting
personnd and equipment, coordinating the activities
of the units engaged in emergency incidents, and
providing nonemergency communications for the
coordinating fire departments. Thedispatch system
must be ableto identify thetype and number of units
due to respond to the type of incident in advance
based on risk criteriaand unit capabilities. Because
there were not pre-determined alarm assignments,
or an “darm card,” for the units dispatched, the
incident commander had to decide which unitsand
departments that he wanted to respond to the
incident. Fire communications centers should also
be staffed with operatorswho are familiar with fire
department operations and equipment. The central
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dispatch center could then also monitor fireground
activity and inform command of timeintervasor of
possible missed transmissonssuch asMaydays. A
centrd digpatch center equipped with regiona mutud
ad channdscould servemultiplejurisdictions. This
typeof sysemwould provide operationa advantages
inthe communication system, reflect amorefunctiond
mutual aid system, and reduce overall costs of
operating centersinindividud jurisdictions. Having
apre-determined response for apparatus arranged
by digtrict, address or by type of incident, makesthe
Incident Commander’ sand the dipatcher’ sjob much
easer. Theassgnment liststhe apparatus dated to
respond to the incident and should take into account
gpparatusthat are out of service by fillinginfor such
unitswithsmilar units. Inthisincident, once Engine
3 wasdetermined to be out of service, an darm card
plan would have dispatched another engine in its
place.

Recommendation #7: Municipalities should
ensure that companies responding to mutual
aid incidents are equipped with mobile and
portable communications equipment that are
capable of handling the volume of radio traffic
and allow communications between all
responding companies within their
jurisdiction.’

Units responding to or engaged at incidents should
have the necessary radio frequencies/channelsto be
in contact with other units providing mutud aid. These
units should aso have the capability to monitor the
fireground activities while en-route. During this
incident, many of the units could not communicate
with the IC or the local dispatch center on either
their portable or mobile radios.

INVESTIGATOR INFORMATION
Thisincident wasinvestigated by Jay Tarley, Mark
McFdl, and VirginiaLutz, Safety and Occupationa
Hedth Specidlists, Division of Safety Research,
NIOSH.
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Photo 1. Narrow hallway at bottom of basement stairs.
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Photo 2. B-side basement windows engulfed in flames.
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Photo 3. The two compromised gas meters are on the | eft.
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